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(57)Abstract: 

PURPOSE: To prevent a decrease in luminescence 
luminance by using a thermal conductive substrate 
<^hose thermal conductivity is 1 0-2(J/Gm.S.K) or more 
./for an EL element equipped with an organic 
luminescence layer. 

CONSTITUTION: A temperature difference &utri;T 
whose thermal conductivity is less than approx. 10-2 
(J/cm.S.K) quickly increases and the temperature of an 
EL element rises up. Graphite, etc., is appropriate as a 
substrate because its thermal conductivity is high. A 
graphite substrate is used as a thermal conductive 
substrate 1 , on which a positive hole injection layer 2. an 
luminescence layer 3 and an upper electrode 4 are 
formed. When DC voltage is applied to the graphite 
substrate 1 such that in electrode becomes negative, EL 
luminescence is emitted from the luminescence layer 3. 
In the case of this EL element, the thermal conductivity 
of the graphite substrate is good and the heat generated 
incidentally to luminescence of EL is effectively radiated, 
so that it is possible to reduce a deterioration in luminance of luminescence. 
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A first embodiment is shown in Fig. 1. A graphite 
substrate is used as a heat conductive substrate 1. Vacuum 
deposition is performed to apply a triphenylamine derivative 
as an electron hole injection layer 2 and an 8- 
hydroxyquinolinol Al complex as a light-emitting layer 3 on 
the substrate 1, with each layer having a thickness of about 
50 nm. An In electrode having a thickness of about 20 nm is 
finally formed. The light emission layer generates EL 
emission light when DC voltage is applied so that the 
positive side is the graphite substrate 1 and the negative 
side is the In electrode. The EL emission light is 
discharged through the translucent In electrode. The heat 
conductivity of the graphite substrate is good and the heat 
generated during EL light emission is effectively 
discharged. Thus, this element prevents the brightness of 
the emitted light from decreasing in comparison to the prior 
art element shown in Fig. 6. When injecting electron holes 
from the substrate side and injecting electrons from an 
upper electrode formed on the organic film as in this 
embodiment, it is preferred that material having a work 
function that facilitates the injection of electron holes be 
used for the substrate and material having a work function 
that is smaller than that of the substrate be used for the 
upper electrode. Material having a small work function, such 
as Al, may be used as the substrate. In such a case, the 
light-emitting layer 3 and the hole injection layer 2 are 



1 



?1 

formed in this order on a substrate and material having a 
work function that is larger than that of the substrate, 
such as Au, us used as the upper electrode. 

A second embodiment is shown in Fig. 7. In this 
embodiment, Al is used for the heat conductive substrate 1. 
Sputtering is performed to apply about 0.5 pm of Si02 as an 
insulation layer and then about 0.3 ym of Au as a lower 
electrode 8. Then, the electron hole injection layer 2, the 
light-emitting layer 3, and the upper electrode 4 are formed 
in the same manner as in the first embodiment. In this 
embodiment, the lower electrode 8 and the upper electrode 4 
are formed in a linear manner perpendicular to each other. 
Thus, be applying voltage to an electrode selected from the 
lower electrode and the upper electrode, a desired dot 
pattern may be displayed. Thus, this embodiment may be 
applied to a flat display. The insulation layer must be thin 
enough so that it does not interfere the conduction of heat 
to the substrate. 
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